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1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 



□ 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

£ i contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



2. 
3. 



□ 
□ 
□ 
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□ 
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the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



4. With regard to the title, 

| | the text is approved as submitted by the applicant. 
fX] the text has been established by this Authority to read as follows: 
ANKLE/ FOOT ORTHOSIS 



With regard to the abstract, 

|~X~| the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
1 — 1 within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. J 



|X| as suggested by the applicant. f_] None of the figures. 

| | because the applicant failed to suggest a figure. 

j | because this figure better characterizes the invention. 
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International application No. 
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Priority date (day/month/year) 
11/11/1999 


Applicant 
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1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 
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International application No. 
PCT/GB00/04288 


International filing date (day/month/year) 
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Priority date (day/month/year) 
11/11/1999 


International Patent Classification (IPC) or national classification and IPC 
A61F5/01 


Applicant 

TYCO HEALTHCARE UK LIMITED et al. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, Including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 4 sheets. 



3. This report contains indications relating to the following items: 
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II 
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III 
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IV 
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VI 
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VII 
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VIII 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



Date of submission of the demand 
28/05/2001 


Date of completion of this report 
19.12.2001 


Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/G BOO/04288 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1 -3 as originally filed 

4,5 as received on 08/1 0/2001 with letter of 04/1 0/2001 

Claims, No.: 

1-12 as received on 08/1 0/2001 with letter of 04/1 0/2001 

Drawings, sheets: 

1/3-3/3 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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the description, 
the claims, 
the drawings, 



sheets: 



pages: 
Nos.: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. 



Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-12 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-12 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1-12 



2. Citations and explanations 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 2) (July 1998) 




INTERNATIONAL PRELIMINARY International application No. PCT/GBOO/04288 
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To point V: 

1 . Reference is made to following documents: 

D1: WO-A-98/34572 
D2: US-A-5 219 324 
D3: US-A-5 759 168 

2. Document D1 , which is considered to represent the most relevant state of the art, 
discloses (cf. abstract; figures 1-3; page 3, line 15-page 7, line 1 1) an ankle/foot 
orthosis comprising a strapping member (1) for a lower leg, and having an 
inflexible anterior longitudinal stiffener (3), a sole plate (5) and a strut (4) 
connecting the longitudinal stiffener (3) and the sole plate (5), the strut (4) 
extending to the sole plate (5) at the outer side thereof and anterior of the position 
of the ankle, from which the subject-matter of claim 1 differs in that 

a)- the strut is flexible. 

2.1 The subject-matter of claim 1 is therefore novel (Article 33(2) PCT). 

2.2 The problem to be solved by the present invention may therefore be regarded as 
to provide an ankle/foot orthosis with an improved flexibility. 

2.3 The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following 
reasons: The problem of providing flexibility to the orthosis is addressed in 
documents D2 and D3. Document D2 (cf. figure 1; column 5, lines 12-20) 
proposes to increase the flexibility by controlling the amount and thickness of the 
material of the brace in the area of the yoke pad and the dorsal end. Document 
D3 (cf. figures 1-2; column 3, lines 19-38) proposes a one piece flexible brace. By 
combining the teachings of document D1 and D2, the man skilled in the art would 
arrive to a foot/ankle orthosis with a flexible yoke but still a rigid strut, while 
combining the teachings of documents D1 and D3 would result in the removal of 
the inflexible reinforcement (3) of the device of D1, and therefore, in an flexible 
orthosis without an anterior longitudinal stiffener. 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



PCT/GB00/042S8 



Claims 2-12 are dependent on claim 1 and as such also meet the requirements of 
the PCT with respect to novelty and inventive step. 



PCT/Separate Sheet/409 (Sheet 2) (EPO-April 1997) 



08-10-2001 
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From the base of the stiffener 21 extends a strut 22 to which is provided a sole plate 23. 
Both the strut and the sole plate are of glass fibre reinforced resin, but the sole plate 
may include aramid or carbon fibres in order to improve the toughness and rigidity of 
selected areas. In particular the mid-region of the sole plate may be rather inflexible 
whereas the toe and heel regions may be relatively flexible so as to improve the gait of a 
wearer. Flexibility of the sole plate may be varied by changing the direction of 
reinforcement fibres. The periphery of the sole plate may be solely of glass fibre to 
permit relatively easy trimming to size thereof. 



10 



The strut 22 is about 3mm thick at the ends, and has a circular section of about 8mm 
diameter in the mid-region. The change of strut section is smooth and the ends of the 
strut are smoothly radiussed into the stiffener and sole plate. During lay-up of the 
orthosis the fibres are integrated and overlapped to provide an essentially seamless 
15 construction. 

The sole plate can be of any suitable shape, and typically has a thickness of 0.3-2.0mm. 



20 



The stiffener 21 is fixed to the strapping member 1 1 by rivets or screws 24. A plurality 
of fixing positions may be provided to allow adjustment for length of leg, for example 
a slot may be provided in the strapping member to allow for adjustment prior to 
permanent attachment. 

Manufacture of the orthosis is by moulding the stiffener, strut and sole plate as a unit, 
25 the fibres being laid up in a mould or cut from pre-preg sheet. After curing, this 
component is trimmed to size if necessary. Triniming may be cosmetic, or can be used 
to influence the degree of flexibility imparted by the strut 22. 

Thereafter the strapping portion is attached, after suitable measurement of a patient. 
30 Final fitting includes trimming of the sole plate, and moulding or trimming of the 
strapping portion. 
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5 

To attach the orthosis, straps 16 are passed through the buckles 13, and the portions 18 
laid over the portions 17 to the required degree of tightness. The straps 16 may finally 
be trimmed to a reasonable length. 

Figure 3 shows a graphical representation of the gait of a typical wearer of the preferred 
embodiment. The «X' axis shows time in seconds, and the 'V axis shows percentage 
of body weight. This gait approximates closely to a normal gait, the first peak 
indicating a distinct heel strike, and the second peak indicating a distinct toe strike. The 
forces generated approach those of a normal gait thus giving the user the appearance of 
walking normally. The overall time for a step at normal walking pace is about the same 
as for an undisabled person, thus permitting an approximately even walking pace where 
only one leg of the person requires support. 

Various modification to the embodiment will occur to the skilled man within the scope 
1 5 of the appended claims. 
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Claims 
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1 . An ankle/foot orthosis comprising a strapping member (1 1) for a lower leg and 
having an inflexible anterior longitudinal stiffener (21), a sole plate (23), and a strut 
(22) connecting the longitudinal stiffener (21) and the sole plate (23), the strut (22) 
extending to the sole plate (23) at the outer side thereof, and anterior of the position of 
the ankle, characterized in that said strut (22) is flexible. 



2. 



An ankle/foot orthosis according to claim 1 wherein the flexible portions of the 
orthos,s are manufactured substantially of glass fibre or aramid fibre reinforced resin 
and the inflexible portion is manufactured in carbon fibre reinforced resin. 

15 3. An ankle/foot orthosis according to claim 1 or claim 2 wherein the rigidity of sole 
Plate (23) varies over the area thereof, portions being inflexible, and portions being 
flexible so as to give support to the foot whilst allowing bending of the toes. 



4. 



20 



25 



An ankle/foot orthosis according to any preceding claim wherein the strapping 
member (11) is adapted to extend around the sides of a leg, and has securing straps 
adapted to accommodate variation in leg thickness. 

5. An ankle/foot orthosis according to claim 4 wherein said strapping member (1 1) 
is moulded from a soft thermoplastic so as to be mouldable by application of heat 

6. An ankle/foot orthosis according to any preceding claim wherein said strut (22) is 
encased. 



7. An ankle/foot orthosis according to claim 6 wherein the strut (22) is encased in a 
30 sleeve of plastics material. 

8- An ankle/foot orthosis according to claim 7 wherein said s.eeve is heat shrinkage 
so as to mould itself tightly to the contours of the strut (22). 
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9. An anHe/foo, orthosis accordi „ g , o my preced . ng daim 

are provided whereby the stiffener n.n ;* ,., , . J 
member (, ,). ° > <* *e strapping 

10 An artde/foo, orthosis according ,o Cairn 9 wherein .aid stiffener (2!) is on me 
inside of said strapping mem ber (1 1). ' 



11. An -We/foo, orthosis aceordnigtoc.aim.O wherein said stiffener (21) resides 
10 a channel (19) of the strapping member (II). 



in 



- - ~o, orthosis according to claim „ wherein said chamre, (, 9) Is open a, 



the bottom 

15 
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Form PCT/I PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/G BOO/04288 

I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-3 as originally fiied 

4,5 as received on 08/10/2001 with letter of 04/10/2001 
Claims, No.: 

1-12 as received on 08/1 0/2001 with letter of 04/1 0/2001 

Drawings, sheets: 

1 /3-3/3 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/G BOO/04288 



□ 
□ 
□ 



the description, 
the claims, 



the drawings, 



sheets: 



pages: 
Nos.: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. 



Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-12 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-12 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1-12 



2. 



Citations and explanations 
see separate sheet 
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EXAMINATION REPORT - SEPARATE SHEET 



To point V: 

1 . Reference is made to following documents: 

D1: WO-A-98/34572 
D2: US-A-5 219 324 
D3: US-A-5 759 168 

2. Document D1 , which is considered to represent the most relevant state of the art, 
discloses (cf. abstract; figures 1-3; page 3, line 15-page 7, line 11) an ankle/foot 
orthosis comprising a strapping member (1) for a lower leg, and having an 
inflexible anterior longitudinal stiffener (3), a sole plate (5) and a strut (4) 
connecting the longitudinal stiffener (3) and the sole plate (5), the strut (4) 
extending to the sole plate (5) at the outer side thereof and anterior of the position 
of the ankle, from which the subject-matter of claim 1 differs in that 

a)- the strut isJHexible^ 

2.1 The subject-matter of claim 1 is therefore novel (Article 33(2) PCT). 

2.2 The problem to be solved by the present invention may therefore be regarded as 
to provide an ankle/foot orthosis with an improved flexibility. 

2.3 The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following 
reasons: The problem of providing flexibility to the orthosis is addressed in 
documents D2 and D3. Document D2 (cf. figure 1; column 5, lines 12-20) 
proposes to increase the flexibility by contr olling the am oij»^ of the 
materigUjpf the b race in the area of the yoke pad and the dorsal end. Document 
D3 (cf. figures 1-2; column 3, lines 19-38) proposes a one piece flexible brace. By 
combining the teachings of document D1 and D2, theman skilled in the art would 
arrive to a foot/ankle orthosis with a flexible yoke but jstill ajjgjdstrut, while 
combining the teachings of documents D1 and D3 would result in the removal of 
the inflexible reinforcement (3) of the device of D1 , and therefore, in an flexible 
orthosis without an anterior longitudinal stiffener. 
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Claims 2-12 are dependent on claim 1 and as such also meet the requirements of 
the PCT with respect to novelty and inventive step. 
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4 

From the base of the stiffener 21 extends a strut 22 to which is provided a sole plate 23. 
Both the strut and the sole plate are of glass fibre reinforced resin, but the sole plate 
may include aramid or carbon fibres in order to improve the toughness and rigidity of 
5 selected areas. In particular the mid-region of the sole plate may be rather inflexible 
whereas the toe and heel regions may be relatively flexible so as to improve the gait of a 
wearer. Flexibility of the sole plate may be varied by changing the direction of 
reinforcement fibres. The periphery of the sole plate may be solely of glass fibre to 
permit relatively easy trimming to size thereof. 

10 

The strut 22 is about 3mm thick at the ends, and has a circular section of about 8mm 
diameter in the mid-region. The change of strut section is smooth and the ends of the 
strut are smoothly radiussed into the stiffener and sole plate. During lay-up of the 
orthosis the fibres are integrated and overlapped to provide an essentially seamless 
1 5 construction. 

The sole plate can be of any suitable shape, and typically has a thickness of 0.3-2.0mm. 

The stiffener 21 is fixed to the strapping member 22 by rivets or screws 24. A plurality 
20 of fixing positions may be provided to allow adjustment for length of leg, for example 
a slot may be provided in the strapping member to allow for adjustment prior to 
permanent attachment. 

Manufacture of the orthosis is by moulding the stiffener, strut and sole plate as a unit, 
25 the fibres being laid up in a mould or cut from pre-preg sheet. After curing, this 
component is trimmed to size if necessary. Trimming may be cosmetic, or can be used 
to influence the degree of flexibility imparted by the strut 22. 

Thereafter the strapping portion is attached, after suitable measurement of a patient. 
30 Final fitting includes trimming of the sole plate, and moulding or trimming of the 
strapping portion. 
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5 

To attach the orthosis, straps 16 are passed through the buckles 13, and the portions 18 
laid over the portions 17 to the required degree of tightness. The straps 16 may finally 
be trimmed to a reasonable length. 

5 Figure 3 shows a graphical representation of the gait of a typical wearer of the preferred 
embodiment. The 'X' axis shows time in seconds, and the C Y* axis shows percentage 
of body weight. This gait approximates closely to a normal gait, the first peak 
indicating a distinct heel strike, and the second peak indicating a distinct toe strike. The 
forces generated approach those of a normal gait thus giving the user the appearance of 
10 walking normally. The overall time for a step at normal walking pace is about the same 
as for an undisabled person, thus permitting an approximately even walking pace where 
only one leg of the person requires support. 

Various modification to the embodiment will occur to the skilled man within the scope 
15 of the appended claims and without departing from the essence of the present invention. 
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Claims 
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CLAIMS 

5 1. An ankle/foot orthosis comprising a strapping member for a lower leg, and having 
an inflexible anterior longitudinal stiffener, a sole plate, and a relatively flexible strut 
connecting the longitudinal stiffener and the sole plate, the strut extending to the sole 
plate at the outer side thereof, and anterior of the position of the ankle. 

0 2. An ankle/foot orthosis according to claim 1 wherein the flexible portions of the 
orthosis are manufactured substantially of glass fibre or aramid fibre reinforced resin, 
and the rigid portion is manufactured in carbon fibre reinforced resin. 

3. An ankle/foot orthosis according to claim 1 or claim 2 wherein the rigidity of sole 
5 plate varies over the area thereof, portions being relatively rigid, and portions being 

relatively flexible so as to give support to the foot whilst allowing bending of the toes. 

4. An ankle/foot orthosis according to any preceding claim wherein the strapping 
member is adapted to extend around the sides of a leg, and has securing straps adapted 

} to accommodate variation in leg thickness. 

5. An ankle/foot orthosis according to claim 4 wherein said strapping member is 
moulded from a soft thermoplastic so as to be mouldable by application of heat 

> 6. An ankle/foot orthosis according to any preceding claim wherein said flexible 
strut is encased. 

7. An ankle/foot orthosis according to claim 6 wherein the flexible strut is encased 
in a sleeve of plastics material. 

) 

8. An ankle/foot orthosis according to claim 7 wherein said sleeve is heat shrinkable 
so as to mould itself tightly to the contours of the strut. 
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7 

9. An ankle/foot orthosis according to any preceding claim wherein fasteners are 
provided whereby the stiffened is movable longitudinally of the strapping member. 

10. An ankle/foot orthosis according to claim 9 wherein said stiffener is on the inside 
5 of said strapping member. 

1 1. An ankle/foot orthosis according to claim 10 wherein said stiffener resides in a 
channel of the strapping member. 

10 12. An ankle/foor orthosis according to claim 11 wherein said channels open at the 
bottom. 



